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Applicant: AvigdorLev 

Application No.: 08/889,825 Filed: July 8, 1997 

Entitled: Radiating Device for Hyperthermia 
AIDA Engineering Ltd., a corporation, 

certifies that it is the assignee of the entire right, title and interest in the patent 
application identified above by virtue of either: 



A . [ ] An assignment from the inventor(s) of the patent application identified 
above. 

OR 

B. [XX] A chain of title from the inventor(s), of the patent application 
identified above, to the current assignee as shown below: 

1 . From: Avigdor Lev 

To: Fondazione Centro S. Raffaele Del Monte Tabor 
The document was recorded in the Patent and Trademark 
Office at Reel 7043, Frame 074-75. 

2. From: Fondazione Centro S. Raffaele Del Monte Tabor 
To: AIDA Engineering Ltd. 

A copy of the document is attached and is being recorded in 
the Patent and Trademark Office simultaneously herewith. 



[ ] Copies of assignments of other documents in the chain of title are 
attached. 



The undersigned has reviewed all the documents in the chain of title of the 
patent application identified above and, to the best of undersigned's knowledge 
and belief, title is in the assignee identified above. 

The undersigned (whose title is supplied below) is empowered to sign this 
certificate on behalf of the assignee. 



I hereby declare that all statements made herein of my own knowledge are 
true, and that all statements made on information and belief are believed to be 
true; and further, that these statements are made with the knowledge that willful 
false statements, and the like so made, are punishable by fine or imprisonment, or 
both, under Section 1001, Title 18 of the United States Code, and that such willful 
false statements may jeopardize the validity of the application or any patent 
issuing thereon. 
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Name: Oa. ^if, Aqi Uct 



Title: 




-2- 



07/01/97 TUE 12:21 F.U 508 650 S960 _BbC_L^ 



BSC LEGAL 



0039 2 26432e71 



01-07-1997 ie:'*3 




Between: 
Address : 



Via Olgettin 
xvpresented 



ronoaziuuD 



P. ^1 



^00 



and: 

Address: 



represented by Dr. Avigdor Lev 



Article 1 . . . successors and assigns, or to a third pwjr 

S«iUffaele sells and assigns to AID A. ^l»wtui^^«« ^^^^ ^ ^^^^ 
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Article 4 

Sftn RaffMle will not claim any interest in any modification or improvement of the Inventions 
by Di. Lev, AIDA and/or any third party by them delegated under ^atever title. 



Saa Raffaele will transfer lo AIDA or to a third party nominated by AIDA under ^atever 
tide, all die technical documentation and tafermation in possession of San Raffaele related 
to die Inventions, die transfer will start on same moment of the payment specified in Article 
which times will be at the discretion of AIDA or die third pazty, following resfionable 
notice to San Raffaele, 



At die moment of die payment specified in Article 7.1.1., Saa RaffacJe will : 

give all documenta related to die execution of the patent transfer^ duly compiled and 
signed, to activate die immediate property transfer of die Inventions to AIDA or to a 
third party nominated by AIDA under whatever tide. 

send an irrevocable letter to all the suppliers, producers etc. involved in activities 
connected to the Invendons. ind fonnerly oommitted with San Raffaele widi a 
confidentiality and exdusivi^ agreement, where San Raffaele will inform them about 
die conveyance of ^1 property on the Inventions to AIDA or to a third party 
nominated by AIDA under vrfiatever tide. Consequendy that letter will transfer any 
commitment to secrecy and exclusivity taken with San Raffoele to AIDA or to a diird 
party noffiinated by AIDA under whatever tide. 

San Raffaele promises to cooperate widi and assist AIDA or a third party nominated by AIDA 
under \Aatever tide, in completing the transfer of the Patent Documents and in obtaining the 
Patent Docuroenta. San RafSaele will give AIDA or a third party nominated by AIDA under 
whatever tide, at] files concerning the Patent Documents in the moment of the payment 
specified in Article 7.1.1. 

In case of future necessities, even if arisen after the payment, San Rafhele commits itself to 
sign any document or to take any nece^ary action to transfer rights and property or to 
evidence the transfer thereof 



AIDA or a third party nominated by AIDA under whatever tide, agrees to pay San Raffaele 
according to following articles : 

Article 7*1.1. 

Lit SOO.000.000 (Hundred Millions Italian Lira) widiin 90 after die signature of the 
Agreement, 
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Article 7^ • bv AIDA under vAatever including the serial 
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for research purpose oi « 
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Article 13 

Within 90 days from the sisnature of this ggreemfiot, AIDA will have 4te right to %vtthdraw 
ptessnt agreemedit, ^th unilateral decision, ^th no penalties. 

Article 14 

San Raffaele confincns its satisfaction for terms and conditions of present agreement. 



Fondazione Centro San Raffaele Signed : . 

del Monte Tabor Sac. Prof. Luigi Maha Verz^ 

Via Olgetbna. 60, 20132 Milano, Italy 



Date: 



AIDA Engineering Ltd. 

Chancery House, ifigh Street, Bridgetown, 

Barbados West Indies 




Dr, Avigdor Lev 



Dale: 
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Article 13 

Within 90 days from the signature of this agreement. AIDA will b&ve the right to withdraw 
present agreement, with uniiaieral decision, with no penalties. 

Article 14 

San RaSaale oonftrms its satisfaction for terms and conditions of present agreement 




Fondazaone Centre San RaSaele Signed : 

del Monte Tabor Sac, Prof. Luigi Marie Verz^ 

Via Olgettina, 60, 20132 Milano, Italy . 

Date: . 



AIDA Engineering Ltd. Signed : A/l^ 

Chancery House, Hi^ Street, Bridgetown, Dr. Avigdor Lev 

Barbados West Indias y 

Date: f^ fi/ n 
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PATENT 
Attorney Docket No. 6530.0060 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re Reissue Application of: 
U.S. Patent No.: 5,431,648 
Inventor: AvigdorLEV 
Issued: July 11, 1995 
Serial No.: 08/889,825 



ATTN: BOX MISSING PARTS 

Art Unit: 3309 
Examiner: Not Assigned 



Lj^w offices 

FiNNEGAN, Henderson, 
Farabow, Garrett 

a DUNNER,LL.P. 

I300 I STREET^ N. W. 
WASHINGTON, D. C. 20005 
2O2-4O8-4O00 



Reissue Filed: July 8, 1997 

For: RADIATING DEVICE FOR 
HYPERTHERMIA 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 



RESPONSE TO NOTICE TO FILE 
MISSING PARTS OF APPLICATION 

In response to the communication dated September 24, 1997, Applicant submits herewith a 

; check for the missing parts fee of $130.00, together with a copy of the Notice of Missing Parts. Also 

enclosed is the Assent of Assignee and the Declaration of Avigdor Lev. 

To the extent any extension of time under 37 C.F.R. §1 .136 is required to obtain entry of this 

response, such extension is hereby requested. If there are any fees due under 37 C.F.R. §§ 1.16 or 1.17, 

which are not enclosed, including any fees required for an extension of time under 37 C.F.R, § 1.136, 

please charge those fees to our Deposit Account No. 06-0916. 

Respectfully submitted, 

FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER, L.L.P. 




Date: March 18, 1998 



)oris Johnson Hines 
Reg. No. 34,629 



09/19/lW aURTZ 
01 FC:570 
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PATENT 

Attorney bocket No. 6530.0060 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Attention: 

Assignment Search Branch 



Group Art Unit: Unassigned 
Examiner: Unassigned 



LAW OFTICES 

Fin NEC AN, Hekderson, 
Far^^bow, Garrett 
6 dunner^l l.r 

I300 I STREET, N W 
WASHINGTON, DC 20005 
202-40S-4000 



In re Reissue Application of: 

U.S. Patent No.: 5,431,648 

Inventor: AvigdorLev 

Issued: July 11, 1995 

Serial No.: Unassigned 

Filed: Concurrently Herewith 

For: RADIATING DEVICE FOR 
HYPERTHERMIA 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

REQUEST FOR CERTIFIED ABSTRACT OF TITLE 

Applicant respectfully requests that a certified abstract of title for U.S. Patent No. 
5,431,648, issued July 11, 1995, be placed in the official file of the above-captioned reissue 
application. 

Enclosed is a check in the amount of $25.00 covering the fee for this service set forth at 

37 C.F.R. § 1 .19(b)(4). If the enclosed payment for the order for a certified title report is for any 

^j^j^ggp^^cient, the Commissioner is hereby authorized to charge any necessary fees (and 

credit any overpayment) to our Deposit Account No. 06-0916. 

Respectfully submitted, 

FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER, L.L.P. 



By: 




Doris Johnson Hines 
Registration No. 34,629 



Date: July 8, 1997 



^ FiNNEGAN, Henderson, Farabow, Garrett S DuN>/^?fL.L.p. ^^^^^ 

QQ I300 I STREET, N.W. 

WASHINGTON, DC 20005-33I5 

202 -Aoe* 4.000 

FACSIMILE 202«408»'4A00 



BRUSSELS OFFICE 
AVENUE LOUISE 326, BOX 37 
I050 BRUSSELS, BELGIUM 

TELEPHONE Ol 1 • 3 2 2 • 64.6 • 03S3 
FACSIMILE 01 I -322 •646« 2 I 35 



WRITER S DIRECT DIAL NUMBER 

(202) 408-4250 



TOKYO OFFICE 
TORANOMON NO. -45 MORI BUILDING 
1-5, TORANOMON 5-CHOME 
MINATO-KU, TOKYO (05, JAPAN 
TELEPHONE Ol I • S I 3 • 3A3 1 • 6943 
FACSIMILE 01 I - SI 3 •343 I •6945 



July 8, 1997 



ATTORNEY DOCKET NO. 6530.0060 

Box Patent Application 

Assistant Commissioner for Patents 

Washington, D.C. 20231 

Re: Reissue Application of U.S. Patent No. 5,431,648 
Inventor: AvigdorLev 
Issued: July 11, 1995 

Title: RADIATING DEVICE FOR HYPERTHERMIA 

Sir: 

We enclose the following papers for filing in the United States Patent and Trademark 
Office in connection with the above reissue application. 

1 . Application - 23 pages, including 1 8 independent claims and 79 claims total, a 
title page, and an Abstract; 

2. Drawings - 4 sheets of drawings (Figs. 1-6); 

3 . Request for Certified Abstract of Title; 

4. Offer to Surrender Original Patent; 



FiNNEGAN, Henderson, Farabow, Garrett & Dunner.l.l.p. 

Assistant Commissioner for Patents 
July 8, 1997 
Page 2 

5. A check for $3,428.00 representing a $770.00 reissue filing fee, a $1,298,00 extra 
claims fee (number of claims in the reissue application in excess of twenty (79) - 
20 = 59 X $22.00), a $1,360.00 extra independent claims fee (number of 
independent claims in the reissue application (18) - number of independent claims 
in the patent (1) = 17 x $80,00); and 

6. A check for $25.00 fee for certified abstract of title. 

This broadening reissue application is being filed under the provisions of 37 C.F.R. 
§ 1 .53(d). Applicant awaits notification from the Patent and Trademark Office of the time set for 
filing the Oath or Declaration. 

Please accord this reissue application a serial number and filing date. 

The Commissioner is hereby authorized to charge any additional filing fees or claim fees 
due and any other fees due under 37 C.F.R. § 1.16 or § 1 .17 during the pendency of this 
application to our Deposit Account No. 06-0916. 

Respectfully submitted, 

FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER, L.L.P. 




Doris Johnson Hines 
Registration No. 34,629 



DJH/cd 
Enclosures 



PATENT 

Attorney Docket No. 6530.0060 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Reissue Application of: 
U.S. Patent No.: 5,431,648 



Issued: July 11, 1995 

Serial No.: Unassigned 

Filed: Concurrently Herewith 

For: RADIATING DEVICE FOR 
HYPERTHERMIA 

Assistant Commissioner for Patents 
Washington, D.C. 20231 



OFFER TO SURRENDER ORIGINAL PATENT 



Pursuant to 37 C.F.R. § 1 .178, Applicant hereby offers to surrender the original patent. 
The original patent, or an affidavit or declaration as to loss or inaccesability of the original 
patent, will be submitted before the reissue application is allowed. 



Group Art Unit: Unassigned 



Inventor: AvigdorLev 



Examiner: Unassigned 



Sir: 



Respectfully submitted, 



FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER, L.L.P. 




Doris Johnson Hines 
Registration No. 34,629 




Farabow, Garrett 
s dunner.l l.p. 

I300 I STREET, N W 



Date: July 8, 1997 



WASHINGTON, DC 20005 



Attorney Docket No. 6530.0060 

U. S. Reissue Application 
of 

U.S. Patent No. 5,431,648, Issued July 11, 1995 
Inventor: AvigdorLev 
Title: RADIATING DEVICE FOR HYPERTHERMIA 
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RADUTING DEVICE FOR HYPERTHERMU 

BACKGROUND OF THE INVENTION 
This invention concerns a radiitmg device for hypcr- ^ 
thermii and, more ptrticuiirly, a radiofrequency radiat- 
ing device, for hypcrthennal treatment of tumors of the 
Wadder. 

Devices for hyperthennal treatment of vanoas 
human body illnesses are already known, and they use 
beating liquids, hf^t xadtatiotta, radtofrequency anten- 
nas, tbennistors, and so on. 

U.S. Pat No. 4,776.334 descrtes a catheter for treat- 
ing tunwrs by inserting within the tumor to be treated a 
radiofrequency device provided with temperature sen- 
sors. 

French patent applicatioD 2600205 ooncems an appa- 
ratus for li^t irradiation of a cavity with the help of an 
inflat^e balloon and of fight seniors. 

In U.& Pat No. 4,154^46 there is dewaibed a radio- ^ 
frequency resonating circuit which is introduced in 
natmai cavities of the body or directly inserted into the 
tumoral mass. 

Gennan patent appBcation No. 2,S4S,636 claims 
usage of a heated liqtdd which iicircaiated in a cVoaed ^ 
loop by means of a pnnoqp within a body cavity, wherein 
the liquid temperature ts controlled by an external tfaer- 
moetat EP-A-0 370 890 diackMes a radiating urathral 
device for hy perth e mia inclodlng a ctfheter provided 
with an inflatable balloon and adapted to receive one or 30 
more liquid flows passing therethrangh, a radiofre- 
quency radiating antenna, and one or more diermocoo- 
plea, the radiating antenna bong submerged widun one 
said hquid flow coming bttck from ^ doaed terminal 
end of the antem&a. The radiating device co mpriaes in 33 
addition a separate rectal control means. 

GB-A-2 045 620 rdates to an y^icat or to hyper- 
thermia comprising a rectal radiating probe and a 
spaced apart trannretfaral catheter indnding a tempera- 
ture sensing means and an inflatable bdkxm. U.S. Pit 40 
Na 4,957,765 disdoaes a uausui c thr ai radiating appli- 
cator to hyperthermia inrhidtng a multi-tubes baDoon 
type catheter comprinng doaed and cnbea respectiv dy 
surrounding a hebcal coil airtf*** and a t emp e ratur e 
senaor, as wdl as a pamive drdnage tube for urine. 43 

It is an object of this inventioo to provide a device for 
hyperthennal treatment of tumm within natural cavi- 
ties of the human body, which gathers the advantages <tf 
the known devices whOe being free firom their drtw- 
badca. » 
SUMMARY OT THE INVENTION 

The device n ucoi ding to tfaia invention su bsta nti a lly 
oompcisca a flaidble txi^ path cadieter canying a ra- 
diofreqoeacy ndiatittg antcma, aeattngly sheadied to- 35 
gether with dte dndded cable providing power supply 
and with several thermocouples within a plastic casing 
and surrounded by a flow of liquid; a second path 
carries the power supply caMes to several outer ther- 
mocouples, which are flooded by return flow of said «0 
bqukl, and a third path allowing a fhnd to flow through 
in order to inflate a balloon located near the catheter 
distal end, once the latter hM been mtroduced into the 
cavity to be treated. 

This invention will be described more particnlarly m 65 
the following based on a specific em b o dim ent thereof 
reported herein for eiumplary and non Hmiting pur- 
poses, as well as on the attached schematic drawings. In 
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connection with the above it should be pointed out that 
in said drawings the parts shown are not to scale and the 
mutual dimensions are out of proportion, the members 
having in fact a very thin cross-section. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 2 shows schematically, in an enlarged scale, the 
distal end of the device according to this invention, 
which has to be introduced into a natural cavity of the 
hmuan body; 

FIG. lA shows an enlarged schematic cross-section 
of the device according to this invention, taken along 
line A— A of na 1; 

FIG. 2 is a schematic of some structural details of a 
radiofrequency antenna shown in general within the 
device of FIG. 1; 

FIG. 2A shows a schematic enlarged cross-section of 
the radiating antenna, taiun along line A— A of FIG. 2; 

FIG. 3 is a scheaiatic of the proximal end of the de- 
vice according to this invention, opposite to the distal 
end shown in FIG. 1; 

FIG. 4is a plot of the intensity of the radiation gener- 
ated by the radiating antenna of FIG. 2» along the longi- 
tndtnal axis thereof; 

FIG. 5 shows schematically the distal end of the 
device of FIG. 1, as it is seen after having been intro- 
duced into a urinary bladder; and 

FIG. ( shows schematically the structure at the distal 
end of the device shown m FIG. 1, when ready for 
introdttctKHi into the organ to be treated. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

3^ The device acccmling to this invention has a shape 
and consBtency of a flexible caiheter whose distal end, 
as it is shown in FIG. 1, encloses therewithin an antenna 
1 surrounded by a flow of liquid 2 which is introduced 
into the bladder through an opening 3 and, after being 

4Q ^re^y circulated within said bladder, is again sucked 
into the catheter through an opening 4. Said opening 4 
is in communication with a second way or catheter skle 
channel 5 honsittg the leads of several thermocouples, 
like for instance 6, €' adapted to be deflected out* 

45 wards by inflating a baUoon 7 in which a gaseous fluid 
or a tiqi^ is made to flow through a third path or ade 
channel % and throogji an end opening 9. 

The catheter opposite (proxinial) end (FIG. 3) whose 
tip ts shown in FIG. t has thm diverging inlets corre^ 

SO spending to the tliree paths or channels 2» 5» S of said 
catheter. Within center inlet 10 there is inserted with a 
pressure fit a plug 11 provided with a center through 
passage and with a side branch 13; in center passage 12 
of plug 11 there is in turn pressure fitted a second plug 

55 14 which is provided as weD with a center opening 15. 
Shielded cable 16 tap^ysn^ power to antenna 1 runs 
through the center passages 12 and 15 of said two coaxi* 
ally arranged plugs, while side branch 13 is provided as 
an inlet and an outlet of a conditioning fluid flowing 

60 along channel 2. Thermocouple power supply cables d, 
6\ are laid throu^ side entrance 17 provided with a 
branch 18, and they nm along side path or channel 5 
having said conditi(Htzng hquid flowing in a reverse 
direction therethroa^ said Hqmd entering and exiting 

65 in turn through said branch IS. The other side entrance 
19 is provided with a one-way valve 30 for introducing 
the fluid that, flowing alcmg second side channel 8, is 
used to inflate balloon 7. 
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Slightly downstream from said three entrances 10, 17, 
19 there is provided, m a siceve-like fashion and in inti- 
mate contact around the catheter body, a heat ex- 
changer 31, operated in a known fashion from outside, 
and used to cool or to heat said conditioning liquid 5 
flowing throus^ central channel 2 and coming back 
through side channel 5, or viceversa. 

Referring now to FIOS. 2 and 2A, radiating antenna 
1 will be described more in d^ail; the useful radiating 
portion of linear dipole antenna 1 comprises a terminal 10 
coil-shaped segment 21 of central conductor 22 which, 
unmediately upstream from coil 21 is tightly sur- 
rounded, in sequence, by a first plasdc inner sleeve 23, 
by a metal braiding 24, by a second intermediate plastic 
sleeve 25, by a metal cylinder 26 electrically connected IS 
with shidd 24, and eventually by an outer plastic sleeve 
27. 

Immediately beneath sleeve 27 there is provided the 
power sui^ly cables for several thermocouples located 
in a way suitable to detect the operating temperatures m 20 
predetermined positions of the antenna and of the 
power supply cable therectf. For mstaoce, a firtt ther- 
mocouple 28 may be located in the positioa of the 
stretch of catheter which win be located at the prostatic 
urethra when the catheter with its antenna are inserted 25 
within the bladder, a second thennocoi^le 29 shgiitly 
upstream bam antenna 1, at the bladder nedc, whQe a 
third thennocoople 30 is located close to central con- 
ductor 22, between metal cylinder 26 and end coil 21, 
after having been wrapped with one or more coils 30 
around shield 24 inunediatety upstream firom intermedi- 
ate sleeve 25 and metal cylinder 26, and a second time, 
with a larger number of coils, around the stretch of 
central lead 22 projecting out of metal cylinder 26 be- 
fore winding to form end coil 21, the stretch of ther- 35 
mocouple 30 power supply cable ooonecting said two 
pdnts being inserted with intimate contact between 
intermediate sleeve 25 and metal cylhider 26. 

In any case, the end stretches of the power supply 
cables, xmmediatdy ahead of the thermocouples, are 40 
wrapped in a number of helical coik in order to increase 
the thermal capacity and the radiofrequency reststazkce 
of the ends which are designated to detect the tempera- 
ture, whfle reducing to a mtnimnm, or compieit^y 
avoiding the dsMpenive thermal conduction along said 45 
cables. 

In FIO. lA, which shows schematically a cross-sec- 
tion of the catlieter aocordiog to this invention, taken in 
any position of the stretch going fiom beat exchanger 
31 to intermediate sleeve 25, there is shown side channel SO 
5 carrying the power siqyply cables of thennoco<q>les 6, 
6', 6"andsidecfaasttd8f6rtiiefiowofthe{lnidusedto 
ixdiate bafioon 7, both said rfMimrfc 5 and 8 being man- 
aged withm tbt tfaicknm of the actual catheter whose 
inner bort 2 "tf^'v**^ for the flow of the oondhicming 55 
liquid carries, in a central positioa, shielded cable 16 
co mpr i se d of central conductor 22, inner sleeve 23, 
shield 24 and outer sleeve 27, as well as inner thermo- 
coui^es 28, 29 and 30 power supply cables (not shown). 

FIG. 2A is a schematic cross-section of antenna 1, 60 
taken along line A— A of FIG. X The Mowing are 
shown therein, starting from the center: conductor 22, 
inner sleeve 23, metal shield 24, an intennediate sleeve 
25, a metal cylinder 26, and outer sleeve 27, as well as 
thermocouple 30 power si^yply coiuittctor. 65 

FIG. 4 is a diagram showing the radiation mtensity 
starting from the coil-shaped end 21 of antenna 1 
towards shielded power supply caUe 22, 16. As it is 
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shown, intensity is « miximum wh« pMsing from nd^ 
ating coa 21 to the stretch ^"^J'l.^^^ 
M, it tends to nil at the 
There is shown schematically m FIG. 5 the lon^tudi- 

5 nal section of the catheter provided with a 
antenna according to this invention, once it 
introduced into the bladder, in an operative condioon. 
The catheter, carrying the radiating aateima there- 
Sin, is int^duced into bl«lder 32 Arou^ thej«- 

10 thra.ins«Mdi.w.yth«there.rendofprot«ovem«^ 
cylinder 36 is located approxnnately at the bladdw 
neck, in the transition area between prostatt 33 aad 
bUdder 32. white simnltaneowly t«j™8J^^;«^ 
catheter ftont end does not subject the btadtomternal 

15 wan to any piesaure. Once the catheter has been inuo- 
duced into the bladder in such a way. one acwates the 

supply pomp of conditiooing hoind 2 «, 
S»»l««i«of.selective^totoiic«2snbs^^ Cj 

which is accordingly forced 

20 bUdder coming oot from of*^±'^^^^J^, 
throu^ opening 4, or vicevetaa, ak»g side chamid 5 

power sopply caMes of thermooHh 
pla <.«•,••' therewidna. Tlie liquid f«eed cacutowi, 
provided by the varirirfe flownte supply pump, sm^ly 
25 oomlaaed with an outer bdancing and degasmg Cham- 
b«°aDaw»thevolmi«ofliqnidwithiathebhdtotote 
bnhBced at win, in sudi a w«y aa to ooopeasate the 
Mdioloiical or physiolopcal urine production, wWe 
^^S^^tc^i^^ generated or rmv^i^ 

Kevtnt imdiatioa oos-unifonnitiea which would oot- 
CTwiK be cnaed by coexistanoe of amaotropic meibi. 
Once btodder 3» haa bean comity fined with coodH 
tiomng Kanid 2, bdlon 7 b hiflated by introduang a 
33 flmAwUchmnybeagBabutitiaprefisrably ahqmi 
alM£ side cfaannel t and tkroogb the end openug 9 
AoJS* ballon 7 initated aa mertioned *ove, pushes 
then a«inst outer diermocoiqdes «. C. r power snpiriy 
cables thereby moving s«l thermoooupta mto togw- 

40 tial engagement agafaut bladder wall 32 m different 
poaitions, in ofder to delect the temperatnrea prevaihng 
Seein at canaed by irradiation generated by antennal. 
The poaribOity of Ringing the location and the number 
of tteoSarUwrnooottples, enaUea the thennocoupks 
45 to be positioned at win. on the bl«ld«rw^^ 
fc-eWthebodyorpntobett-ted.^^ 



5«*JitoIly check the ten^imtTO 

^ timt^mfhted 

waU tan tn ezom heat caiaed fay the proxu^ 



Wall IXWl mU **wwm w » i ' — — — m • 

50 ndittmg antenoa, and m the meantnne it prevents tt» 
.^♦w^r torn bong •cddentaDy dkplaced or from 
cooing omthrougji the Wadder neck. 

T^dtmeBBOM^ antenna 1 are mdi Uiat tt may be 
tody poaitioned ak»g die catheter while being obvi- 
35 owlyvrtiotty contained within the human bladd^^^ 
treated, hot in the mcantinie they torn be suitable to 
•enente a theapeutkany active radiatka, in order to 
S the temperatures coiaklered kthal for the ca^ 
cells, ance the physfcal length <rf an antenna IS related 
60 to the virtual electrkad length thereof thrott^ an equa- 
tk« invdvtng the impedeace of sakl antenna, as wdl as 

the nnpedencc deriving torn the environment irradi- 
ated by the antenna, the antenna electrical length 
out to be mversdy proportional to the irradij^^ 
65 dium conductivity. Accordin^y.ance the oondocu>nty 
of an aqueous solution is for instance many tones higher 
^ the conductivity <rf air, when operating m an aque- 
ous enviroamcat it is possible to use an antenna which B 
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physically qoite shoner thtn the leng& oeeded if it 
were necesnry to opente in air. 

The dipote according to thb invention corresponds to 
a dipoie of the quarter wave type and in the aqueous 
environment com pri s in g the solution filled bladder, it 5 
makes it possible to operate at frequencies in the range 
of 900-1000 MHz; in particular, a frequency of 915 
MHz has been chosen since very difTereat frequencies 
would result in penetration, intensity, and other effects 
not always exactly predictable and oontroll^)le in the 10 
body tissues, since in general high frequencies have a 
low penetration power and therdbre they do not pro- 
vide the desired local heating, while lower frequencies, 
having a higher penetntion power, may get deeper 
tissues involved and damaged. 15 

On the other hand, radi^ioos having dtfTerent wave- 
lengths mi^t create a disturbance for radio and tele- 
phone communications, protected by coniiiaiiiU im- 
posed by the legislatiotts of the various ooontriea. 

In order to reduce to a mhumum and possibly to nil 20 
the influence of the radiof^requeacy fidd on the thermo- 
couples, » well as the vaiknis t her mo el ectric effects 
connatural with said thermocoopks, the supply <:abte 
end stretches dote to the tfa ci mo o o u^ are wound 
into an helical shape wherdiy the tempsratnre mea- 25 
snred in the various sensiBg points is a reUble data, 
unaffected by said infiuenoesw The above structors oon- 
stractkm p r e v e a tt measuring erron doe to cooduction, 
it provides a rehafaie temperature mriinatinii, fbr in- 
stance exactly in the area ctf the d^ote power supply 30 
position in the case of tfiermQOOopte3t, and it reduces 
in an eztremdy effective manner die t h etmuu wi pic 
seif-heating process due to ra di o fr eqneaciea, abo whan 
there is an eztremdy high c o ooeii rr atian of energy* 
whereby said structures are afaaost unaffected by the 35 
disturbances in the radio-fireqneacy field. 

Since the sizes, and in particular the croas^ectioBS of 
the plural device compooests a ococ dl ng to tins inven- 
tion must be extremely smaH, to suit the particular field 
of use desired for the device, the eaefgy losses due for 40 
instance to adf-heatmg <^ the anteuw power simply 
cable are particularly high, fbr instance in the range of 
20-40%. Since this u ndea ir abi e aelf-heatittg, dttt to the 
Joule effisct, mi^ cause exoeasive heatiAg of die ure- 
thral walls, and aooordini^y a diaoooifort fbr tiie patient 45 
subjected to ueaim e at , or even damages to the times, 
the antenna cable, and the antenna itaelf are condnu- 
ously cooled, whOe in operatioii, by using die oondi- 
tionmg hqnid flow directed to the bladder and then 
wiAdrawa again thccefirom, «toeby a sonuhaneons 50 
control ttcdn is otaiBed. fbr ooBtroffing die tenqiera- 
tute pcraM^ botib hi die hquid wi^ thebladder and 
$hog the umkn. Tempcntnre oontrol is effected by 
variatioaa of coaditioamg liquid supply flow and of 

the coofi^ aoorce ifi i i i^f i * In snch a way it is 55 

possible both to increase die tempexBture and to with- 
draw heat 

In order to enable outer thermocouples <v ^* ^' for 

detecting the bladder waU tempaamce^to-te-fi^y 
deflected outwards when[ballooonf7 is inflated, the 60 
power supply cables thereof ai« re&foroed along their 
whole length by insertmg widiin the protecting sheath 
diereof a thin stainless steel wire providing them with 
die fequired rigidity and fkz9sility. The man^ 
retnf^dng wire provides as wellUm tfi^^c>cx)uple ^ 
power si^y cables widi the mrchanic a l strengdi nec- 
essary to bear the compressive and tensile stresses 
r^q tH when the cables are inserted within side channel 
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5, and when thermocouples 6, 6\ 6" are laid in the de- 
sired locations. 

When the catheter, provided with all its components, 
is introduced into the urethral channel* all the way to 
5 the bladder, the ends of outer thermocouples 6, 6\ 6" 
projecting upstream of balloon 7 through opening 4 are 
temporarily locked by inserting themt downstream of 
balloon 7, in one or more notches provided* as the case 
may be, in suitable positions according to the different 

10 body organ or the iMUticalar patient to be treated, close 
to the catheter end, as it is shown in FIG. 6. When 
balloon 7 is inflated it causes the thermocouple ends to 
come out from the notches and then to deflect outwards 
until the thermocouple tips come into engagement with 

15 the bladder wall. The particiilar outwards deflecting 
system of therroocoupies ^ 6\ 6" causes the ends of the 
respective power supply cables comprising the actual 
thermocouple, to tangentially ettgtge the bladder wall 
whereby no excessive concentrated pressures are gener- 

20 ated* On the Other hand* the tangential position taken by 
the thermocouple tips when contac^ng the bladder 
walit makes it possible to measure the actual temperar 
ture of the wall posatiOT considered in that at the bound- 
ary between said wall and the liquid filling the bladder 

25 there is a thin Ikjmd layer substantially stationary, 
whicfa isnot affected by the liquid circulation within the 
bladder* since it clings to the tissoe because of a physical 
attractioa, vdiile the coti shape of the cable terminal 
stretches increases the thermal c^jadty of the thermo- 

30 couple M/hiQic diameter, incluBve of the coils, is less 
than 0,7 mm wfaerdyy the thermocouple is completely 
submerged within the liquid stationary layer havrag a 
thickness of approximately 1 mm. 
Alter the thermocouj^ have been deflected out- 

35 wards within the bladder, it is still possible to modify 
their location by perfmniag pushmg and/or polling 
actions on the reinforced power supply cables, as men- 
tioned above, and possibly by rotating the catheter 
containing them. Control of the temperature detected 

40 on the bladder waQs and/or within the circulating liq- 
uid mass, is obtained by changing the flowrate of said 
liqnid from few cubic centimeters per minute to several 
tens of cubic ceniimesers per minute. The circulated 
fluid circulating system prevents permanence or fonna- 

45 tion and build-up of possble gas bubbles within the 
bladder or through the circuit, in that air or other gas 
babbles having possibly formed or being already pres- 
ent, are entrained out by the continuous flow and ex- 
hausted to the outer environment in an ^ropriate 

50 positkm of fhe outer pumping circuit In addkion, the 
liquid circulatiott provided as above presents the an- 
tenna and the environment thereof from overheating, 
therefore from causing undesirable reactions within the 
drcnlating Uquid. 

55 It is pointed out herein that aH the antenna and ther- 
mocouple coapooents contacted by the liquid circulat- 
ing within the bladder are seaUngly fined and insulated 
from the outer environment by a polytetrafluoroethyl- 
ene layer whereby, after each usage and application 

60 they may be sterilized for subsequent further use. 



We claim: 

1 . (Amended) A radiating device for [urethral] hyperthermia including a catheter 
provided at its distal end v^th an inflatable balloon (7) and adapted to receive multiple injected 
liquid fluid flows (2,5,8) passing therethrough, a radiofrequency radiating antenna (1) and 
multiple thermocouples (6,6\6"), the radiating antenna being submerged within [said] a fluid 
flow, characterized in that 

said radiating antenna (1) is submerged within a flow which proceeds through a central 
channel (2) surrounding said radiating antenna (1) towards the distal end of said catheter and 
passes from said catheter through a first opening (3) into [the] a bladder to be treated, while 
flowing back into said catheter towards the proximal end thereof through a second separate 
opening (4) of a side charmel (5) surrounding the power supply cables of said thermocouples 
(6,6\6"), 

the ends of said thermocouples (6,6',6") project out of said second opening (4), being thus 
deflected outwards into the bladder when said balloon (7) is inflated by injecting a fluid through 
a second side channel (8) and third opening (9), whereby the outwardly deflected ends of said 
thermocouples (6,6',6") come into tangential engagement with [the] a bladder wall (32) irradiated 
by said antenna (1). 

Z A radiating device including a catheter provided at its distal end with an inflatable 
balloon and adapted to receive multiple injected liquid fluid flows passing therethrough, a 
radiofrequency radiating antenna and multiple thermocouples, the radiating antenna being 
submerged within a fluid flow, characterized in that 
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said radiating antenna is submerged within a flow which proceeds through a central 
channel surrounding said radiating antenna towards the distal end of said cathete r and passes 
from said catheter through a first opening into an organ to be treated, w hile flowing back into 
said catheter towards the proximal end thereof through a second separate ope ning of a side 
channel surrounding the power supply cables of said thermocouples. 

the ends of said thermocouples project out of said second opening, being thus deflected 
outwards into the organ when said balloon is inflated by injecting a fluid through a second side 
channel and third opening, whereby the outwardly deflected ends of said thermocouples come 
into tangential engagement with a wall of the organ irradiated by said antenna. 

3^ A radiating device including a catheter provided at its distal end with an inflatable 
balloon and adapted to receive multiple injected liquid fluid flows passing therethrough, a 
radiofrequency radiating antenna and multiple thermocouples, the radiating antenna being 
submerged within a fluid flow, characterized in that 

said radiating antenna is submerged within a flow which proceeds through a central 
channel surrounding said radiating antenna towards the distal end of said catheter and passes 
from said catheter through a first opening into an organ to be treated, while flowing back into 
said catheter towards the proximal end thereof through a second separate opening of a side 
channel surrounding the power supply cables of said thermocouples. 

the ends of said thermocouples project out of said second opening, being thus deflected 
outwards into the organ when said balloon is inflated by injecting a fluid through a second side 
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channel and third opening, wherebv the outwardly deflected ends of sa id thermocouples come 
into engagement with a wall of the organ irradiated bv said antenna. 

4, A radiating device for irradiating an organ comprising: 

a catheter provided with an inflatable balloon and including a central channel, first and 
second side channels, and first, second, and third openings: 

an antenna, situated at a first end portion of the catheter, the antenna being submerged in 
a first fluid that flows through the central channel surrounding the antenna towards the first end 
portion of the catheter, passes from the catheter through the first opening, and flows bac k into the 
catheter towards a second end portion thereof through the second opening: and 

a plurality of thermocouples, having ends, the plurality of thermocouples extending along 
the first side channel of the catheter, each of the ends of the plurality of thermocouples projecting 
out of the second opening and being deflected outwards when the balloon is inflated by injecting 
a second fluid through the second side chaimel and the third opening, 

wherein the deflected ends of the plurality of thermocouples contact a wall of the organ 
irradiated bv the antenna. 

A radiating device for irradiating an organ comprising: 
a catheter provided wdth an inflatable balloon and including first and second channels and 
a first opening: 

an antenna, situated at an end portion of the catheter, the antenna being submerged in a 
fluid that flows through the first channel surrounding the antenna and into the organ: and 
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a plurality of thermocouples, having ends, the plurality of thermocouples extending along 
the second channel each of the ends of the plurality of thermocouples projecting out of the first 
opening and being deflected outwards when the balloon is inflated, 

wherein the deflected ends of the plurality of thermocouples contact a wall of the hollow 
organ irradiated by the antenna. 

6^ A radiating device for irradiating an organ comprising: 
a catheter provided with an inflatable balloon: 

an antenna, situated at an end portion of the catheter, for irradiating the organ: 
a channel for providing a fluid to the organ: and 

a plurality of thermocouples, having ends, the plurality of thermocouples extending along 
the catheter, each of the ends of the plurality of thermocouples being deflected outwards when 
the balloon is inflated, 

wherein the deflected ends of the plurality of thermocouples contact a wall of the organ 
irradiated by the antenna, 

7^ A radiating device for irradiating an organ comprising: 

a catheter provided y^th an inflatable balloon and including first and second channels and 
a first opening: 

an antenna, situated at an end portion of the catheter, the antenna being submerged in a 
fluid that flows through the first channel surrounding the antenna and into the organ: and 
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a plurality of temperature sensing devices, having ends, the plurality of temperature 
sensing devices extending along the catheter, each of the ends of the plurality of temperature 
sensing devices being deflected outwards when the balloon is inflated, 

wherein the deflected ends of the plurality of temperature sensing devices contact a wall 
of the organ irradiated by the antenna. 

8^ A radiating device for irradiating an organ comprising: 
a catheter provided with an inflatable balloon: 

an antenna, situated at an end portion of the catheter, for irradiating the organ: 
a channel for providing a fluid to the organ: and 

a plurality of temperature sensing devices, having ends, the plurality of temperature 
sensing devices extending along the catheter, each of the ends of the plurality of temperature 
sensing devices being deflected outwards when the balloon is inflated. 

wherein the deflected ends of the plurality of temperature sensing devices contact a wall 
of the organ irradiated bv the antenna. 

9^ A radiating device for irradiating an organ comprising: 
a catheter: 

an antenna, situated at an end portion of the catheter, for irradiating the organ: 
a channel, within the catheter, for providing a fluid comprising a cytotoxic substance to 
the organ: and 
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a plurality of temperature sensing devices, having ends, the plurality of temperature 
sensing devices extending along the catheter, each of the ends of the plurality of temperature 
sensing devices being deflected outwards after the catheter is inserted into the organ. 

wherein the deflected ends of the plurality of temperature sensing devices contact a v^all 
of the organ irradiated bv the antenna. 

10. A radiating device for irradiating an organ comprising: 

a catheter, including a channel for providing a fluid to the organ: 
an antenna, situated at an end portion of the catheter, for irradiating the organ: and 
a plurality of temperature sensing devices, having ends, the plurality of temperature 
sensing devices extending along the catheter, each of the ends of the plurality of temperature 
sensing devices being deflected outwards after the catheter is inserted into the organ. 

wherein the deflected ends of the plurality of temperature sensing devices contact a wall 
of the organ irradiated bv the antenna. 

11. A radiating device for irradiating a cavity comprising: 
a catheter: 

an antenna, situated at an end portion of the catheter, for irradiating the cavity: 
a channel for providing fluid to the cavitv: and 

a plurality of temperature sensing devices, having ends, the plurality of temperature 
sensing devices extending along the catheter, each of the ends of the plurality of temperature 
sensing devices being deflected outwards after the catheter is inserted into the cavitv. 
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wherein the deflected ends of the plurality of temperature sensin g devices contact a wall 
of the cavity irradiated bv the antenna. 

12. The radiating device as recited in claim 1 L wherein the channel is within the 
catheter. 

13. The radiating device as recited in claim 12. wherein the antenna is within the 
channel 

14. The radiating device as recited in claim 13. wherein the fluid flows by the antenna 
and into the cavity. 

15. The radiating device as recited in claim 1 L further comprising a shielded cable 
coupled to the antenna. 

16. The radiating device as recited in claim 15. wherein the fluid flows by the 
shielded cable and the antenna and into the cavity. 

17. The radiating device as recited in claim 11. further comprising means for 
providing a second fluid around the antenna. 

18. The radiating device as recited in claim 11. wherein the fluid comprises a 
conditioning liquid. 

19. The radiating device as recited in claim 11. wherein the fluid comprises a solution 
of a selective cytotoxicity substance. 

20. The radiating device as recited in claim 1 1 . wherein a frequency range of the 
antenna is 900-1000 MHz. 

21. The radiating device according to claim 11. wherein the antenna comprises a 
linear dipole antenna. 
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22. The radiating device according to claim 2L wherein the lin ear dipole antenna 
comprises a coil-shaped segment and a linear conductor, 

23. The radiating device according to claim 22. fiirther comprising: 
a first plastic sleeve surrounding a portion of the linear conductor; 

a metal braiding surrounding the first plastic sleeve: 
a second plastic sleeve surrounding the metal braiding: 

a metal cylinder surrounding the second plastic sleeve and elec trically coupled to the 
metal braiding: and 

a third plastic sleeve surrounding the metal cylinder. 

24. The radiating device as recited in claim 1 L further comprising a stainless steel 
wire coupled to each of the plurality of temperature sensing devices. 

25. The radiating device as recited in claim 1 L further comprising means for retaining 
the plurality of temperature sensing devices prior to deflection. 

26. The radiating device according to claim 25. wherein the retaining means 
comprises at least one notch. 

27. The radiating device according to claim 1 L further comprising a sealing member 

for sealing the antenna. 

28. The radiating device according to claim 27, further compris ing a sealing member 
for each of the plurality of temperature sensing devices. 

29. The radiating device according to claim 27. wherein the sealing member 
comprises a polvtetrafluoroethylene layer. 
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3a The radiating device according to claim 11. further comprising a second plurality 
of temperature sensing devices for detecting temperatures at predetermined positions along the 
antenna. 

31. The radiating device according to claim 30> wherein each of the seco nd plurality 
of temperature sensing devices is coupled to a power supply cable. 

32. The radiating device according to claim 31. wherein each of the pow er supply 
cables is wound into a helical coil. 

33. The radiating device according to claim IK wherein the d eflected ends of the 
plurality of temperature sensing devices tangentiallv conta ct the wall of the cavity. 

34. The radiating device according to claim 1 L wherein the cat heter further comprises 
an inflatable balloon. 

35. The radiating device according to claim 34. wherein the balloon is inflated by a 
second fluid. 

36. The radiating device according to claim 35, wherein the second fluid is a liquid. 

37. The radiating device according to claim 35, wherein the sec ond fluid is a gas. 

38. The radiating device according to claim 34, wherein the catheter com prises a 
second channel in communication with the balloon for providing a se cond fluid to inflate the 
balloon. 

39. The radiating device according to claim 34. wherein each of the ends of the 
plurality of temperature sensing devices is deflected outwards when the balloo n is inflated. 
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40. The radiating device according to claim 1 L wherein the c atheter comprises a first 
opening for providing the fluid into the cavity and a second opening allowing for circulation out 
of the cavity. 

41. The radiating device according to claim 34, wherein the catheter com prises a first 
opening for providing the fluid into the cavity and a second opening allowing for circulation out 
of the cavity. 

42. The radiating device according to claim 4L wherein the catheter comprises a third 
opening for providing a second fluid to inflate the balloon. 

43. The radiating device according to claim 1 L wherein the c avity is an organ. 

44. The radiating device according to claim 1 L wherein the cavity is a hollow organ. 

45. The radiating device according to claim 11, wherein the cavity is a bladder. 

46. The radiating device according to claim 11. fiirther comprising means for 
protecting the cavity wall fi'om excess heat from the antenna. 

47. The radiating device according to claim 11, further compris ing means for 
preventing the catheter from being displaced from the cavity. 

48. A method of performing hvperthermal therapy comprising the steps of: 
inserting a catheter, including an inflatable balloon, an antenna, and a p lurality of 

thermocouples, into an organ: 

providing a supply of a first fluid such that the first fluid flows thro ugh a first channel of 
the catheter and circulates out a first opening in the catheter through t he organ and into a second 
opening in the catheter and through a second channel of the catheter: and 
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inflating the balloon bv passing a second fluid through a third channel of the catheter and 
out a third hole in the catheter and into the balloon, such that the plurality of thermocouples are 
deflected bv the inflated balloon and contact a wall of the organ. 

49. A method of performing hvperthermal therapy comprisin g the steps of: 

inserting a catheter, including an inflatable balloon, an anten na, and a plurality of 
temperature sensing devices, into an organ: 

providing a suppIv of a first fluid such that the first fluid flov^s th rough a first channel of 
the catheter and circulates out a first opening in the catheter through the o rgan and into a second 
opening in the catheter and through a second channel o f the catheter: and 

inflating the balloon by passing a second fluid through a third channe l of the catheter and 
out a third hole in the catheter and into the balloon, such that the plura lity of temperature sensing 
devices, carried in the second channel, are deflected bv the inflated balloon and co ntact a wall of 
the organ. 

50. A method of performing hvperthermal therapy comprising the steps of: 
inserting a catheter, including an inflatable balloon, an antenna, and a plurality 

thermocouples, into an organ: 

irradiating the organ bv generating radiation using the antenna: 

providing a supply of a fluid through the catheter and into the organ: and 

inflating the balloon such that the plurality of thermocouples are deflected bv the inflated 

balloon and contact a wall of the organ. 

51. A method of performing hvperthermal therapy comprising the steps of: 
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inserting a catheter, including an inflatable balloon, an antenna, and a plurality of 

temperature sensing devices, into an organ: 

irradiating the organ bv generating radiation using the antenna: 

providing a supply of a fluid through the catheter and into the o rgan: and 

inflatin g the balloon such that the plurality of temperatu re sensing devices are deflected 

by the inflated balloon and contact a wall of the organ. 

52. A method of performing hvperthermal therapy comprising the steps of: 
inserting a catheter, including an antenna and a plurality of tem perature sensing devices. 

into an organ: 

irradiating the organ bv generating radiation using the antenna: 

providing a supply of a fluid comprising a cytotoxic substance throu gh the catheter and 
into the organ: and 

deflecting the plurality of temperature sensing devices to contact a w all of the organ. 

53. A method of performing hvperthermal therapy comprising the steps of: 
inserting a catheter, including an antenna and a plurality of tem perature sensing devices. 

into an organ: 

irradiating the organ by generating radiation using the antenna: 
providing a supply of a fluid through the catheter and into the organ: and 
deflecting the plurality of temperature sensing devices to cont act a wall of the organ. 

54. A method of performing hvperthermal therapy comprisin g the steps of: 
inserting a catheter, including an antenna and a plurality of temperat ure sensing devices. 

into a cavity: 



irradiating the cavity by generating radiation using the antenna: • 
providing a supply of a fluid into the cavitv: and 

deflecting the plurality of temperature sensing devic es to contact a wall of the cavity. 

51 The method of performing hvperthermal therapy according to c laim 54, wherein 
the providing step comprises the step of providing the fluid through the catheter and into the 
cavity. 

56. The method of performing hvperthermal therapy according to claim 55 . wherein 
the step of providing comprises the step of flowing the fluid past t he antenna. 

57. The method of performing hvperthermal therapy according to claim 54, wherein 
the fluid comprises a conditioning liquid. 

58. The method of performing hvperthermal therapy according to claim 54, wherein 
the fluid comprises a solution of a selective cytotoxicity substance. 

59. The method of performing hvperthermal therapy according to claim 54 , wherein 
the catheter includes a balloon. 

60. The method of performing hvperthermal therapy according to claim 59, further 
comprising the step of: 

inflating the balloon such that the plurality of temperature sensing devi ces are deflected 
by the inflated balloon and contact the wall of the cavity. 

61. The method of performing hvperthermal therapy according to claim 60, wherein 
the inflating step comprises the step of inflating the balloon with a liquid. 

62. The method of performing hvperthermal therapy according to claim 60, wherein 
the inflating step comprises the step of inflating the balloo n with a gas. 
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63. The method of performing hvperthermal therap y according to claim 54. further 
comprising the step of controlling a volume of the fluid in the cavity. 

64. The method of performing hvperthermal therapy according to claim 54. further 
comprising the step of evacuating gas introduced h v the providing step to prevent irradiation 
non-uniformities. 

65. The method of performing hvperthermal therapy according to claim 54, further 
comprising the step of controlling a temper ature of the fluid. 

66. The method of performing hvperthermal therapy according to claim 54. further 
comprising the step of controlling a flowrate of the fluid. 

67. The method of performing hvperthermal therapy according to claim 54. further 
comprising the step of sensing temperatures at different lo cations bv modifying a location of the 
temperature sensing devices. 

68. The method of performing hvperthermal therapy accordin g to claim 54. further 
comprising the step of generating therapeutically active radiation us ing the antenna to achieve a 
temperature within the cavity lethal for cancer cells. 

69. The method of performing hvperthermal therapy according to claim 54. further 
comprising sensing a temperature at various positions along the ant enna with a second plurality 
of temperature sensing devices. 

70. The method of performing hvperthermal therapy according to claim 54. further 
comprising sensing a temperature at various positions along the antenna and a shielded cable 
coupled to the antenna with a second plurality of tempe rature sensing devices. 
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71. The method of performing hvperthermal therapy according to claim 54. wherein 
the plurality of temperature sensing devices come into tangential contact w ith the wall of the 
cavity. 

72. The method of performing hvperthermal therapy according to claim 54. wherein a 
second plurality of temperature sensing devices come into tangential contact wi th the wall of the 
cavity. 

73. The method of performing hvperthermal therapy according to claim 54, further 
comprising the step of controlling a temperature of the wall of the cavity. 

74. The method of performing hvperthermal therapy according to claim 54, further 
comprising the step of controlling a temperature of the antenna. 

75. The method of performing hvperthermal therapy according to claim 54. wherein 
the inserting step comprises inserting the catheter into an organ. 

76. The method of performing hvperthermal therapy according to claim 54, wherein 
the inserting step comprises inserting the catheter into a hollow organ. 

77. The method of performing hvperthermal therapy according to claim 54 . wherein 
the inserting step comprises inserting the catheter into a bladder. 

78. The method of performing hvperthermal therapy according to claim 54. further 
comprising the step of protecting the cavitv wall from excess heat from the antenna. 

79. The method of hvperthermal therapy according to claim 54 . further comprising 
the step of preventing the catheter from being displaced from the cavity. 
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ABSTRACT 



A nexible three-paths catheter provided with a Wloon 
carries a sealingly sheathed radiofrequeiicy radiating 
antenna, together with the shielded power supply cable 
uKl with some thermocouples, within a plastic lining 
surrounded by a flow of liquid; a second path cames tlie 

Dower smmly caWes of some outer thermoaK»pl«. 
flooded by the reverse liquid flow, while the third path 
iHows a fluid to flow throogh for inflatmg the balloon. 
Introductkm of the catheter into a hollow organ makes 
it possible to perform hyperihermal therapy of tnmois 
by mnns of ndittion. 
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Claim 1 recites a radiating device. U.S. Patent 5,431,648 does not include any 
method claims. At the time I filed the patent application, I did not appreciate that one of 
the aspects of the invention could be expressed as a method of performing 
hyperthermal therapy. Nevertheless, I consider such a method to be part of my 
invention. Accordingly, claims directed to a method of performing hyperthermal therapy 
are being sought in this reissue application. 
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